The stem bark of Anthocleista grandiflora (Gentianaceae) has yielded five triterpenoids, baruol, 3-deacetylmongolenin, anthocleistone, 6-ketoanthocleistone and lupenone together with scopoletin and (+)-de-O-methyllasiodiplodin. 3-Deacetylmongolenin was isolated from the leaves while the root bark yielded, in addition to the above compounds, the secoiridoid, sweroside.
Anthocleista Afzel. ex R.Br. is a small genus of only fourteen species, eleven of which occur in continental Africa whilst three are Madagascan endemics [1] . A. grandiflora Gilg (syn. A. zambesiaca Bak.) is a large tree of moist forests in the eastern and southeastern tropics, and the Comores. In southern Africa, bark decoctions are used traditionally to treat malaria [2] . Regionally, preparations of the bark have also found use as an anthelmintic (particularly for roundworms) [3] , an antidiarrhoeal [4] , and to treat diabetes, high blood pressure and venereal diseases [5] . Further north on the continent, epilepsy is treated with the aid of bark decoctions [6] .
Fractions of leaf extracts of A. grandiflora were observed by Eloff to inhibit the growth of Staphylococcus aureus, Pseudomonas aeruginosa and Bacillus subtilis [7] . Eloff reported that growth was inhibited most effectively by compounds soluble in the chloroform and carbon tetrachloride fractions of an initial methanol/chloroform/water extract. The compound with the highest antibacterial activity was highly labile under routine isolation and storage conditions and they did not identify the constituent. Anthocleista is presently assigned to the Gentianaceae although its affinities were previously considered to be with the Loganiaceae (tribe Potalieae, which at times has been recognised as the family Potaliaceae C.Martius) [1] . Phytochemical (iridoid glycoside presence), morphological and molecular data all support its transfer to the Gentianaceae [8] . A previous investigation of A. grandiflora yielded two iridoid glucosides, grandifloroside and methyl grandifloroside, together with the coumarin, scopoletin [9] . Our re-investigation of the stem bark has yielded five triterpenoids, baruol, a compound previously reported from Maytenus blepharodes Lundell (Celastraceae) [10] , the novel 3-deacetylmongolenin (1), anthocleistone (2), and 6-ketoanthocleistone (3) (Figure 1 ), lupenone [11] , scopoletin [9] and (+)-de-O-methyllasiodiplodin [12] . The leaves afforded only 3-deacetylmongolenin (1). The root bark has yielded, in addition to the above compounds, the secoiridoid sweroside [13] . 5 .39, br s) and one oxymethine proton resonance (δ H 3.22, dd, J = 11.4, 4.0 Hz). The hydroxyl group was placed at C-3 due to the correlations observed in the HMBC spectrum between the H-3 resonance and carbon resonances ascribable to the two methyl groups at C-4 (δ C 27.5, C-23; δ C 14.7, C-24).
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The coupling constants for H-3 confirmed its β-orientation [14] , and this was supported by the C-3 signal occurring at δ C 79.3 [15] . A correlation between the H-3 resonance and a methine carbon resonance at δ C 48.1 in the HMBC spectrum established this resonance as C-5. The corresponding H-5 resonance (δ H 2.17) showed coupling in the COSY spectrum with two H-6 resonances (δ H 2.12, δ H 1.99), which were further coupled with the alkene proton resonance (δ H 5.39), establishing the double bond at C-7. The C-5 resonance showed correlations in the HMBC spectrum with the H 3 -23, H 3 -24, A literature search suggested that compound 1 was baueranol [16] , a bauerane triterpenoid. However, there were some significant differences between the NMR data of compound 1 and that reported for baueranol. In bauerenol, the C-26 resonance occurs at δ C 13.0, but in compound 1 at δ C 37.9. A NOESY experiment showed correlations between the . This H-12β resonance showed a correlation with the H 3 -26 resonance, indicating that the C-26 methyl group at C-13 was in the β-orientation. The H 3 -26 resonance showed a correlation with the H-18 signal confirming the β-orientation of H-18. The H-18 signal showed further correlations with the H 3 -27, H 3 -28 and H 3 -29 methyl group proton resonances, indicating that they all have the β-orientation. Thus compound 1 differs from bauerenol in having the C-26 methyl group at C-13 in the β-orientation, requiring C-26 and C-27 to be cis to each other, as in mongolenin, the 3β-acetyl derivative of compound 1, which was previously isolated from Artemisia mongolica Fisch. ex Bess. (Asteraceae) [17] . As with compound 1, the C-26 resonance occurs at δ C 37.9. Thus compound 1 was identified as 3-deacetylmongolenin.
The HREIMS of compound 2 indicated a mass of m/z 424.36736, corresponding to a molecular formula of C 30 H 48 O. The NMR spectra of compound 2 were similar to those of compound 1, except that the hydroxyl group at C-3 in 1 had been replaced by a keto group (δ C 217.0). This was confirmed by a band at 1716 cm -1 in the IR spectrum for a ketonic carbonyl absorption. Thus compound 2 was identified as a novel pentacyclic triterpenoid, anthocleistone.
The HREIMS of compound 3 indicated a mass of m/z 438.34904, corresponding to a molecular formula of C 30 H 46 O 2. The IR spectrum of 3 showed bands at 1708 cm -1 and 1661 cm -1 due to two carbonyl groups. Inspection of the 1 H and 13 C spectra of compound 3 showed them to be similar to those of compound 2, except that the resonances assigned to the two H-6 protons in 2 had disappeared, and in the 13 C NMR spectrum of compound 3 two ketonic carbonyl resonances were present at δ C 214.9 (C-3) and δ C 198.9, the C-7/C-8 alkene carbon resonances were shifted significantly from to δ C 116.4 and δ C 145.5 to δ C 123.9 and δ C 170.7 and the H-5 (δ H 2.43) and H-7 (δ H 5.90) resonances now occurred as singlets, indicating that the second keto group was present at C-6. Compound 3 was identified as 6-ketoanthocleistone.
Experimental
General: NMR spectra were recorded in CDCl 3 on a Varian Unity Inova 400 MHz spectrometer. Chemical shifts are given in ppm relative to tetramethylsilane (TMS) as internal standard and coupling constants are expressed in Hz.
1 H NMR spectra were referenced against the CHCl 3 signal at δ H 7.27 and 13 C NMR spectra to the corresponding signal at δ C 77.0. IR spectra were recorded on a Nicolet Impact 400D Fourier-Transform Infrared (FT-IR) spectrometer, using NaCl windows with CH 2 Cl 2 as solvent against an air-background. GC/MS were performed on a Finnigan 1020 spectrometer. HREIMS were recorded on a VG 70-SEQ instrument. Ultra violet absorption spectra were obtained on a Varian DMS 300 UV/VIS spectrometer. Optical rotations were recorded on an Optical Activity Ltd AA-5 automatic polarimeter. Melting points were recorded on a Kofler micro-hot stage melting point apparatus and are uncorrected. Chromatographic separations were achieved by column chromatography using silica gel 60 (40-63 μm, Merck 1.09385.100). Further purification was undertaken using Sephadex LH-20. 
Extraction and isolation procedures:
The air-dried, powdered stem bark (2.0 kg), leaves (1.5 kg) and root bark (1.0 kg) were each successively extracted on a Soxhlet apparatus using n-hexane (4 L), CH 2 Cl 2 (4 L), EtOAc (4 L) and MeOH (4 L) for 24 h each. The extracted solutions were evaporated under reduced pressure. After removal of solvents, TLC analysis of the n-hexane (10 g) and CH 2 Cl 2 (10 g) extracts of the stem bark were very similar, so they were combined and then subjected to column chromatography over silica gel (150 g) eluting with a n-hexane:CH 2 Cl 2 step-gradient, starting with 100% n-hexane (250 mL) and gradually increasing the amount of CH 2 Cl 2 to 100% giving 30 fractions (each 50 mL). After evaporation and TLC analysis, fractions 1-7 (2.1 g) showed fatty acids and were not further investigated. TLC analysis of the leaf n-hexane extract (7.4 g) revealed fatty acids and was not analysed further. The CH 2 Cl 2 extract (1.8 g) was subjected to CC over silica gel (100 g) eluting with a mixture of CH 2 Cl 2 and n-hexane (3:7, 300 mL) to afford 3-deacetylmongolenin (1) (5.4 mg). The EtOAc (8.6 g) and MeOH (26.2 g) soluble extracts contained sugars and chlorophyll and were not analysed further.
The combined n-hexane and CH 2 Cl 2 extracts (5.0 g) of the root bark were subjected to CC over silica gel (140 g) eluting with a mixture of CH 2 Cl 2 and n-hexane (3:7, 500 mL) to give baruol (12.0 mg), 6-ketoanthocleistone (3) (5.0 mg), 3-deacetylmongolenin (1) Acetylation of compound 1: Compound 1 (16.0 mg) was dissolved in pyridine (1.5 mL), then acetic anhydride (2.0 mL) was added and the mixture was left to stand for 24 h. This was followed by the usual work-up to afford mongolenin (14.3 mg).
Oxidation of compound 1: Compound 1 (22.4 mg) was dissolved in acetone (1 mL) and Jones' reagent (0.5 mL) was added. The mixture was stirred for one h and the organic layer was extracted using chloroform (50 mL). This was followed by column chromatography over silica gel (100 g) eluting with a mixture of n-hexane:CH 2 Cl 2 (3:2, 250 mL) to afford compound 2 (14.2 mg).
Anthocleistone (2) [α] 
Reduction of compound 2:
Compound 2 (50.0 mg) was dissolved in methanol (5 mL) and sodium borohydride (50.0 mg) was added. The mixture was heated under reflux for one h. This was followed by addition of hot water (50 mL) to the mixture and then the organic layer was extracted using chloroform (50 mL). Column chromatography over silica gel (150 g) eluting with a mixture of n-hexane:CH 2 Cl 2 (3:2, 250 mL) yielded mongolenin, (10.6 mg) and 2a (3.2 mg).
Epi-3-deacetylmongolenin (2a)
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